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DM4Al Repository

Links raw data to computing infrastructures

A data repository with Al-specific features
Training and inference at the click of a button
Al metadata for data and Al models

Al model provenance and licensing

A user-friendly web interface
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Current State and Requirements

« Established repository systems exist « Strong demand for Al applications using
(e.g. DSpace, Invenio RDM) existing data (including sensitive data)
« Established repositories exist * Model training and fine-tuning

- Powerful computing infrastructures exist * Inference, RAG

(e-INFRA CZ, EuroHPC) * The need to comply with FAIR principles

* The NRP repository platform and all licences

- Data transfer and management within « Computing and data infrastructures are

IP-EOSC CZ technically challenging to use
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The Aim of the DM4Al Repository

Main objective Inspiration

A domain-specific Al repository built on NRP
infrastructure, with the planned use of NRP data Platform components from

storage located close to large-scale computing Hugging Face and Roboflow
infrastructure

Enables efficient sharing and management of
Al/ML models, datasets and workflows, with

advanced tools for working with data and Based on the CLARIN-DSpace
connectivity to national and international
computing infrastructures (LEXIS Platform)

repository system
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‘ o SELECT DATA FROM THE REPOSITORY

DM4Al

@ sTORE IN THE REPOSITORY
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Researchers find and select datasets The model, data, workflow and licence are stored Platform METADATA
i with the associated metadata.
with relevant metadata. EXAMPLES
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g ClimateData-2020 0 REPOSITORY ! DATASETS
Search by metadata... Q : N d ot
g OceanData-2019 ° Search across data, models, workflows and licences | ame-lcescrption
using metadata I + Field
Field ~ Data type v | e
g Satellitelmagery-2021 Q : ata type
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9 . « Time period
Location Licence Field v Type » Licence v Infrastructure v Time » : * Location
: « Sources
N — | « Licence
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MODEL TRAINING INPUT: REPOSITORY DATASETS @ $ lﬁl 51@ ; MODELS
ON A SUPERCOMPUTER £ cimatedata-2020 [ . Name, description
Selected repository datasets are used @ . ClimateData-2020 ClimateModel-v1 WF-ClimateModel-v1 CCBY 4.0 : « Architecture
anData- | .
to train a model on the | * Training data
computing infrastructure. & sateliteimagery-2021 b OceanData-2019 Weatheret-v2 WE-WeatherNet-v2 Apache 2.0 4+ + Performance / metrics
| « Version
Sateliitelmagery-2021 OceanPredictor-v1 WF-OceanPredictor-v1 CCBY-NC4.0 | . Licence
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TRAINING .
|
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Training time: 12 h each dataset each model each workflow each licence | WORKFLOWS
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Framework: PyTorch : « Data used
T— Version: 2.1.0 WORKFLOW EXAMPLE: WF-ClimateModel-v1 j « Processing steps
SUPERCOMPUTER | « Computing infrastructure
INPUT DATA PROCESSING TRAINING OUTPUT MODEL : « Training parameters
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* + Generated model
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ClimateData-2020 N ' .
Training produces a model Name: ClimateModel-v1 =, ’_.: %) Preprocessing Karu!lna !
with its metadata. Description: Temperature prediction... OhounDots:2010 Normalisation CPU: ’.“V|D|A A100 ClimateModel-v1
Architecture: Transformer Augmentation Noqe_s- 8_ (v1.0.0)
Training data: ClimateData-2020, (VZ‘O]_ Trainingtime: 12 h LICENCES
OceanData-2019, Satellitelmagery-2021 Satelliaimagery-2021 rameworkiEyorch « Licence name
Version: 1.0.0 w11 VLIS 2410 \ « Version
Licence: CC BY 4.0 ° + Terms of use
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@ USING AN EXISTING MODEL \ @ MODEL USE IN AGENTIC SYSTEMS i
1
Researchers select a model from the repository OR AUTOMATED WORKFLOWS :
and use it for inference. J The model is integrated into agentic systems :
or automated pipelines.
SELECT MODEL INGERENCE A2 \
|
Q_ Find a model... (terative O !
B cmumocvt @ research cycle L —— — =il — e et
© WeathorNet-v2 e
@ OceanProdictorvl « Input data * Results / predictions Model from | Sy§tems,
+ Run the model - the repository Agent / Orchestrator applications,
actions

- REUSE AND IMPROVEMENT

Metadata and licences ensure transparency, reusability, reproducibility and trustworthiness throughout the research process.
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LEXIS Platform Demo

T h O n k g O U Workflow across 4 HPC systems
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